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Description 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

[0001] Numerous deposit -forming substances are inherent in hydrocarbon fuels. These substances, when used in 
internal combustion engines, tend to form deposits on and around constricted areas of the engine contacted by the 
fuel. Typical areas commonly and sometimes seriously burdened by the formation of deposits include carburetor ports, 

10 the throttle body and venturies, engine intake valves, etc. 

[0002] Deposits adversely affect the operation of the vehicle. For example, deposits on the carburetor throttle body 
and venturies increase the fuel to air ratio of the gas mixture to the combustion chamber thereby increasing the amount 
of unburned hydrocarbon and carbon monoxide discharged from the chamber. The high fuel-air ratio also reduces the 
gas mileage obtainable from the vehicle. 

75 [0003] Deposits on the engine intake valves when they get sufficiently heavy, on the other hand, restrict the gas 
mixture flow into the combustion chamber. This restriction, starves the engine of air and fuel and results in a loss of 
power. Deposits on the valves also increase the probability of valve failure due to burning and improper valve seating. 
In addition, these deposits may break off and enter the combustion chamber possibly resulting in mechanical damage 
to the piston, piston rings, engine head, etc. 

20 [0004] The formation of these deposits can be inhibited as well as removed by incorporating an active detergent into 
the fuel. These detergents function to cleanse these deposit-prone areas of the harmful deposits, thereby enhancing 
engine performance and longevity. There are numerous detergent-type gasoline additives currently available which, 
to varying degrees, perform these functions. 

[0005] The use of detergent-type gasoline additives is complicated by a phenomenon termed "Octane Requirement 
25 Increase" ("ORI"). In particular, with regard to automobile engines that require the use of nonleaded gasolines (to 
p reven t disablement of catalytic converters used to reduce emissions), it has been found difficult to provide gasoline 
of high enough octane to prevent knocking and the concomitant damage which it causes. The chief problem lies in the 
area of the degree of octane requirement increase, herein called "ORI", which is caused by deposits formed by the 
commercial gasoline. 

30 [0006] The basis of the ORI problem is as follows: each engine, when new, requires a certain minimum octane fuel 
in order to operate satisfactorily without pinging and/or knocking. As the engine is operated on any gasoline, this 
minimum octane increases and, in most cases, if the engine is operated on the same fuel for a prolonged period, will 
reach an equilibrium. This is apparently caused by an amount of deposits in the combustion chamber. Equilibrium is 
typically reached after 5,000 to 15,000 miles of automobile operation. 

35 [0007] The octane requirement increase in particular engines used with commercial gasolines will vary at equilibrium 
from 5 to 6 octane units to as high as 12 or 15 units, depending upon the gasoline compositions, engine design and 
type of operation. The seriousness of the problem is thus apparent. A typical automobile with a research octane re- 
quirement of 85, when new, may after a few months of operation require 97 research octane gasoline for proper op- 
eration, and little unleaded gasoline of that octane is available. The ORI problem also exists in some degree with 

40 engines operated on leaded fuels. U.S. Patents Nos. 3,144,311; 3,146,203; and 4,247,301 disclose lead-containing 
fuel compositions having reduced ORI properties. 

[0008] The ORI problem is compounded by the fact that the most common method for increasing the octane rating 
of unleaded gasoline is to increase its aromatic content. This, however, eventually causes an even greater increase 
in the octane requirement. 

45 [0009] This ORI problem is recognized to be particularly significant with unleaded fuels, containing hydrocarbyl- 
substituted polyamine fuel additives. Accordingly, while certain hydrocarbyl-substituted polyamine additives are well 
known in the art as excellent dispersant/detergent fuel additives which have been commercially successful in leaded 
gasolines, the ORI problem associated with these additives have prevented their commercial use in unleaded gasolines. 
Accordingly, it would be particularly advantageous to develop an unleaded fuel composition containing such hydrocar- 

50 byl-substituted polyamine additives which would reduce to an acceptable level the ORI associated with these additives. 
[0010] The instant invention is directed to synergistic unleaded fuel compositions containing a hydrocarbyl-substi- 
tuted amine or polyamine and a hydrocarbyl-terminated poly(oxyalkylene) monool. These compositions provide for an 
unexpected decrease in those deposits which have been correlated to ORI. 

55 2. Prior Art 

[0011] Hydrocarbyl-substituted polyamines useful as fuel additives are known in the art and are disclosed in U.S. 
Patents Nos. 3,438,757; 3,565,804; 3,574,576; and 3,671,511. 
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[0012] Likewise! the use of poly(oxyalkylene) diols as an additive in fuel compositions is disclosed in U.S. Patent 
No. 4,548,616 which discloses the use of block copolymers as an ORI additive. U.S. Patent No. 3,756,793 discloses 
fuel compositions containing a combination of a hydrocarbyl polyamine with a polyether glycol and etherified and es- 
terified products thereof. 

5 [0013] U.S. Patent No. 4,160,648 discloses certain polyether carbamates as fuel additives possessing good ORi 
properties and further discloses that poly(oxyaikylene) monools and polyols display synergistic effects when combined 
with such polyether carbamates in fuel compositions. 

[0014] Finally, EP-A-277,345 discloses fuel compositions containing one or more polybutyl or polyisobutyl alcohols 
of the formula R-CH 2 -OH, the corresponding polyalkoxylate having the formula R-CH 2 [0(CH 2 ) n ]- m OH or the corre- 
10 sponding carboxylate, wherein R is always a polybutyl or polyisobutyl radical, said compositions containing also op- 
tionally a nitrogen-containing additive. 

[0015] However, these references neither disclose the combination of hydrocarbyl-substituted polyamines with a C 7 - 
C 30 alkylphenyl-terminated poly(oxyalkylene) monool nor do any of these references teach that such a combination 
would synergistically result in lower ORI for such fuel compositions. 

is 

SUMMARY OF THE INVENTION 

[001 6] The present invention is directed toward a synergistic unleaded fuel composition which contains a hydrocarbyl- 
substituted amine or polyamine and a C 7 -C 30 alkylphenyl-terminatedpoly(oxyalkylene) monool. In particular, the 

20 present invention is directed to an unleaded fuel composition comprising hydrocarbons boiling in the gasoline range 
and (a) from 0.001% by weight to 1 .0% by weight of a hydrocarbyl-substituted amine or polyamine having an average 
molecular weight of 750 to 10,000 and also having at least one basic nitrogen atom, and (b) a hydrocarbyl-terminated 
poly(oxyalkylene) monool having an average molecular weight from 500 to 5,000 or 900 to 5,000 wherein said oxy- 
alkylene group of the hydrocarbyl-terminated poly(oxyalkylene) monool is a C 2 to C 5 oxyalkylene group and the hy- 

25 drocarbyl group of said hydrocarbyl-terminated poly (oxyalkylene) monool is a C 7 to C 30 alkylphenyl group and wherein 
the weight percent of the hydrocarbyl-terminated poly(oxyalkylene) monool in the fuel composition ranges from 0.01 
to 100 times the amount of hydrocarbyl-substituted amine or polyamine. 

[0017] The compositions of this invention provide for reduction in ORI as compared to unleaded fuel compositions 
containing only the hydrocarbyl-substituted amine or polyamine additive. Thus, in its method aspect, the instant inven- 

30 tion is directed to a method of reducing the ORI of an unleaded fuel composition containing a hydrocarbyl-substituted 
amine or polyamine which comprises adding a hydrocarbyl-terminated poly(oxyalkylene) monool having a molecular 
weight of from 500 to 5,000 or 900 to 5,000 wherein said oxyalkylene of the hydrocarbyl-terminated poly (oxyalkylene) 
monool is a C 2 to C 5 oxyalkylene group and the hydrocarbyl group of said hydrocarbyl-terminated poly(oxyalkylene) 
monool is a C 7 to C 30 alkylphenyl group and wherein the weight percent of the hydrocarbyl-terminated poly(oxyalkylene) 

35 monool in the fuel composition ranges from 0.01 to 100 times the amount of hydrocarbyl-substituted amine or 
polyamine. 

DETAILED DESCRIPTION OF THE INVENTION 

40 [0018] As noted above, the unleaded fuel compositions of this invention contain a hydrocarbyl-substituted amine or 
polyamine and a hydrocarbyl-terminated poly(oxyalkylene) monool. These components are described in detail below: 

A. Hydrocarbyl-Substituted Amines or Polyamines 

45 [0019] The hydrocarbyl-substituted polyamines employed in this invention are well known and are disclosed in U.S. 
Patents Nos. 3,438,757 and 3,394,576. A method for their preparation is found in U.S. Patents Nos. 3,565,804 and 
3,671,511. 

[0020] The hydrocarbyl-substituted amines employed in this invention are prepared by reacting a hydrocarbyl halide 
(i.e., chloride) with ammonia or a primary or secondary amine to produce the hydrocarbyl-substituted amine. 
50 [0021] The hydrocarbyl-substituted amines and polyamines are high-molecular-weight hydrocarbyl-N-substituted 
amines or polyamines containing at least one basic nitrogen. The hydrocarbyl group has an average molecular weight 
in the range of about 750-10,000 more usually in the range of about 1000-5000. 

[0022] The hydrocarbyl radical may be aliphatic or alicyclic and, except for adventitious amounts of aromatic structure 
in petroleum mineral oils, will be free of aromatic unsaturation. The hydrocarbyl groups will normally be branched-chain 
55 aliphatic, having 0-2 sites of unsaturation, and preferably from 0-1 site of ethylene unsaturation. The hydrocarbyl groups 
are preferably derived from petroleum mineral oil, or polyolefins, either homopolymers or higher-order polymers, or 
1 -olefins of from 2-6 carbon atoms. Ethylene is preferably copolymerized with a higher olefin to insure fuel solubility. 
[0023] Illustrative polymers include polypropylene, polyisobutylene, poly-1-butene, etc. The polyolefin group will nor- 
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mally have at least 1 branch per 6 carbon atoms along the chain, preferably at least 1 branch per 4 carbon atoms along 
the chain. These branched-chain hydrocarbons are readily prepared by the polymerization of olefins of from 3-6 carbon 
atoms and preferably from olefins of from 3-4 carbon atoms. 

[0024] In preparing the compositions of this invention, rarely will a single compound having a defined structure be 
s employed. With both polymers and petroleum-derived hydrocarbon groups, the composition is a mixture of materials 
having various structures and molecular weights. Therefore, in referring to molecular weight, average molecular weights 
are intended. Furthermore, when speaking of a particular hydrocarbon group, it is intended that the group include the 
mixture that is normally contained within materials which are commercially available. For example, polyisobutylene is 
known to have a range of molecular weights and may include small amounts of very high molecular-weight materials. 
10 [0025] Particularly preferred hydrocarbyl-substituted amines or polyamines are prepared from polyisobutenyl chlo- 
ride. 

[0026] The polyamine employed to prepare the hydrocarbyl-substituted polyamine is preferably a polyamine having 
from 2 to about 12 amine nitrogen atoms and from 2 to about 40 carbon atoms. The polyamine is reacted with a 
hydrocarbyl halide (i.e., chloride) to produce the hydrocarbyl-substituted polyamine, employed in this invention. The 
is polyamine is so selected so as to provide at least one basic amine in the hydrocarbyl-substituted polyamine. The 
polyamine preferably has a carbon-to-nitrogen ratio of from about 1:1 to about 10:1. 

[0027] The amine portion of the hydrocarbyl-substituted amine may be substituted with substituents selected from 

(A) hydrogen, and (B) hydrocarbyl groups of from 1 to about 1 0 carbon atoms. 

[0028] The polyamine portion of the hydrocarbyl-substituted polyamine may be substituted with substituents selected 
20 from (A) hydrogen, (B) hydrocarbyl groups of from 1 to about 10 carbon atoms, (C) acyl groups of from 2 to about 10 
carbon atoms, and (D) monoketo, monohydroxy, mononitro, monocyano, lower alkyl and lower alkoxy derivatives of 

(B) and (C). "Lower", as used in terms like lower alkyl or lower alkoxy, means a group containing from 1 to about 6 
carbon atoms. 

[0029] At least one of the nitrogens in the hydrocarbyl-substituted amine or polyamine is a basic nitrogen atom, i.e., 

25 one tetratable by a strong acid. 

[0030] Hydrocarbyl, as used in describing the amine or polyamine substituents of this invention, denotes an organic 
radical composed of carbon and hydrogen which may be aliphatic, alicyclic, aromatic or combinations thereof, e.g., 
aralkyl. Preferably, the hydrocarbyl group will be relatively free of aliphatic unsaturation, i.e., ethylenic and acetylenic, 
particularly acetylenic unsaturation. The substituted polyamines of the present invention are generally, but not neces- 

30 sarily, N-substituted polyamines. Exemplary hydrocarbyl groups and substituted hydrocarbyl groups include alkyls such 
as methyl, ethyl, propyl, butyl, isobutyl, pentyl, hexyl, octyl, etc., alkenyls such as propenyl, isobutenyl, hexenyl, octenyl, 
etc., hydroxy alkyls, such as 2-hydroxyethyl, 3-hydroxypropyl, hydroxyisopropyl, 4-hyroxybutyl, etc., ketoalkyls, such 
as 2-ketopropyl, 6-ketooctyl, etc., alkoxy arid lower alkenoxy alkyls, such as ethoxyethyl, ethoxypropyl, propoxyethyl, 
propoxypropyl, 2-(2-ethoxyethoxy)ethyl, 2-(2-(2-ethoxyethoxy)ethoxy)ethyl, 3,6,9, 12-tetraoxatetradecyl, 2-(2-ethox- 

35 yethoxy)hexyl, etc. 

[0031] Typical amines useful in preparing the hydrocarbyl-substituted amines employed in this invention include 
methylamine, dimethylamine, ethylamine, diethylamine, n-propylamine, di-n-propylamine, etc. Such amines are either 
commercially available or are prepared by art recognized procedures. 

[0032] The polyamine component also may contain heterocyclic polyamines, heterocyclic substituted amines and 

40 substituted heterocyclic compounds, wherein the heterocycle comprises one or more 5-6 membered rings containing 
oxygen and/or nitrogen. Such heterocycles may be saturated or unsaturated and substituted with groups selected from 
the aforementioned (A), (B), (C) and (D). The heterocycles are exemplified by piperazines, such as 2-methylpiperazine, 
1,2-bis-(N-piperazinyl)ethane, and N,N'-bis(N-piperazinyl)piperazine, 2-methylimidazoline, 3-aminopiperidine, 2-ami- 
nopyridine, 2-(betaaminoethyl)-3-pyrroline, 3-aminopyrrolidine, N-(3-aminopropyl)morpholine, etc. Among the hetero- 

45 cyclic compounds, the piperazines are preferred. 

[0033] Typical polyamines that can be used to form the compounds of this invention include the following: ethylene 
diamine, 1 ,2-propylene diamine, 1 ,3-propylene diamine, diethylene triamine, triethylene tetramine, hexamethylene di- 
amine, tetraethylene pentamine, methylaminopropylene diamine, N-(betaaminoethyl)piperazine, N,N'-di(betaaminoe- 
thyl)piperazine, N.N'-ditbetaaminoethyOimidazolidone^, N-(beta-cyanoethyl)ethane-1 ,2-diamine, 1 ,3,6,9-tetraami- 

50 no-octadecane, 1 ,3,6-triamino-9-oxadecane, N-methyl-1 ,2-propanediamine, 2-(2-aminoethylamino)-ethanol. 

[0034] Another group of suitable polyamines are the propyleneamines, (bisaminopropylethylenediamines). Propyl- 
eneamines are prepared by the reaction of acrylonitrile with an ethyleneamine, for example, an ethyleneamine having 
the formula H 2 N(CH 2 CH 2 NH) 2 H wherein Z is an integer from 1 to 5, followed by hydrogenation of the resultant inter- 
mediate. Thus, the product prepared from ethylene diamine and acrylonitrile would be H 2 N(CH 2 ) 3 NH(CH 2 ) 2 NH 

55 (CH 2 ) 3 NH 2 . 

[0035] In many instances the polyamine used as a reactant in the production of hydrocarbyl-substituted polyamine 
of the present invention is not a single compound but a mixture in which one or several compounds predominate with 
the average composition indicated. For example, tetraethylene pentamine prepared by the polymerization of aziridine 
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or the reaction of dichloroethylene and ammonia will have both lower and higher amine members, e.g., triethylene 
tetramine, substituted piperazines and pentaethylene hexamine, but the composition will be largely tetraethylene pen- 
tamine and the empirical formula of the total amine composition will closely approximate that of tetraethylene pen- 
tamine. Finally in preparing the hydrocarbyl-substituted polyamines for use in this invention, where the various nitrogen 
5 atoms of the polyamine are not geometrically equivalent, several substitutional isomers are possible and are encom- 
passed within the final product. Methods of preparation of polyamines and their reactions are detailed in Sidgewick's 
"The Organic Chemistry of Nitrogen", Clarendon Press, Oxford, 1966; Nolle^s "Chemistry of Organic Compounds", 
Saunders, Philadelphia, 2nd Ed., 1957; and Kirk-Othmer's "Encyclopedia of Chemical Technology", 2nd Ed., especially 
Volumes 2, pp. 99-116. 

10 [0036] The preferred hydrocarbyl-substituted polyalkylene polyamines for use in this invention may be represented 
by the formula 

R 1 NH{R 2 -NH} a H II 

15 

wherein R-, is hydrocarbyl having an average molecular weight of from 750 to 10,000; R 2 is alkylene of from 2 to 6 
carbon atoms; and a is an integer of from 0 to 10. 

[0037] Preferably, is hydrocarbyl having an average molecular weight of from 1 ,000 to 1 0,000. Preferably, R 2 is 
alkylene of from 2 to 3 carbon atoms and a is preferably an integer of from 1 to 6. 

20 

B. Hydrocarbyl-terminated Polyfoxyalkylene Monools 

[0038] The hydrocarbyl-terminated poly(oxyalkylene) polymers employed in the present invention are monohydroxy 
compounds, i.e., alcohols, often termed monohydroxy polyethers, or polyalkylene glycol monohydrocarbylethers, or 

25 "capped" poly(oxyalkylene) glycols and are to be distinguished from the poly(oxyalkylene) glycols (diols), or poiyols, 
which are not hydrocarbyl-terminated, i.e., not capped. The hydrocarbyl-terminated poly(oxyalkylene) alcohols are 
produced by the addition of lower alkylene oxides, such as ethylene oxide, propylene oxide, the butylene oxides, or 
the pentylene oxides to the hydroxy compound R 4 OH under polymerization conditions, wherein R4 is the hydrocarbyl 
group which caps the poly(oxyalkylene) chain. Methods of production and properties of these polymers are disclosed 

30 in U.S. Patents Nos. 2,841 ,479 and 2,782,240 and the aforementioned Kirk-Othmer's "Encyclopedia of Chemical Tech- 
nology", Volume 19, p. 507. In the polymerization reaction a single type of alkylene oxide may be employed, e.g., 
propylene oxide, in which case the product is a homopolymer, e.g., a poiy(oxyalkylene) propanol. However, copolymers 
are equally satisfactory and random copolymers are readily prepared by contacting the hydroxyl-containing compound 
with a mixture of alkylene oxides, such as a mixture of propylene and butylene oxides. Block copolymers of oxyalkylene 

35 units also provide satisfactory poly(oxyalkylene) polymers for the practice of the present invention. Random polymers 
are more easily prepared when the reactivities of the oxides are relatively equal. In certain cases, when ethylene oxides 
is copolymerized with other oxides, the higher reaction rate of ethylene oxide makes the preparation of random copol- 
ymers difficult. In either case, block copolymers can be prepared. Block copolymers are prepared by contacting the 
hydroxyl-containing compound with first one alkylene oxide, then the others in any order, or repetitively, under polym- 

40 erization conditions. A particular block copolymer is represented by a polymer prepared by polymerizing propylene 
oxide on a suitable monohydroxy compound to form a poly(oxypropylene) alcohol and then polymerizing butylene 
oxide on the poly(oxyalkylene) alcohol. 

[0039] In general, the poly(oxyalkylene) polymers are mixtures of compounds that differ in polymer chain length. 
However, their properties closely approximate those of the polymer represented by the average composition and mo- 
45 lecular weight. 

[0040] The polyethers employed in this invention can be represented by the formula 

R4°< R 3 0 >p H 

50 

wherein R 4 is an alkylphenyl group of from 7 to 30 carbon atoms; R 3 is a C 2 to C 5 alkylene group; and p is an integer, 
such that the molecular weight of the polyether is from 500 to 5,000 or 900 to 5,000. 
[0041] Preferably, R 3 is a C 3 or C 4 alkylene group. 

[0042] Preferably, the polyether has a molecular weight of from 750 to 3,000; and more preferably from 900 to 1 ,500. 

ss 
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C Fuel Compositions 



f00431 The fuel employed in the unleaded fuel compositions of the instant invention is generally a hydrocarbon dis- 
tillate fuel boiling in the gasoline range. The hydrocarbyl-substituted amine or polyamine as well as the hy*ocarb£- 
terminated polyfoxya.ky.ene) monool are generally added directly to the fuel at the desired con ^f^^XZ 
carbyl-substituted amine or polyamine is added at a dispersant/detergent amount and in general at from 0^001 /o by 
weight to 1 .0% by weight to the fuel, although preferably, at from 0.02% by weight to 0. 1 % by weight. The hydrocarbyN 
terminated poly(oxyalkylene) monool is added to this composition at an amount to reduce ORI. In genera . the hydro- 
carbyl-terminated poly(oxyalkylene) monool is added at from 0.01 to 100 times the amount of hydrocarbyl-substituted 
amine or polyamine, although preferably at from 1 to 50 times. „.,„„„, 
r00441 In gasoline fuels, other fuel additives may also be included, such as anti-knock agents, e.g.. methylcyclopen- 
ladienvl manganese tricarbonyl, tetramethyl or tetraethyl lead, or other dispersants or detergents such as various 
substituted succinimides, amines, etc. Also included may be lead scavengers, such as aryl hal.des, e.g d.chloroben- 
zene oralkyl halides. e.g., ethylene dibromide. Additionally, antioxidants, metal deactivators and demuls.fiers may be 

[00AS] The following examples are offered to specifically illustrate this invention. These examples and illustrations 
are not to be construed in any way as limiting the scope of this invention. 

EXAMPLES 
Example 1 

Preparation of Dodecvlalkvlphenvl-Polv(oxyb utvlene)monool 

r00461 A dried 5-liter, 3-neck round bottom flask fitted with a chilled water reflux condenser and mechanical stirrer 
was charged with 487 g (1 .85 moles) of dodecylalkylphenol and 21 .7 g (0.56 moles) of metallic potassium. The mixture 
was heated at 65° C with stirring under a nitrogen atmosphere until retaliation was complete. The pot temperatu e 
was then raised to 85° C and 3980 ml (46.3 moles) of 1 ,2-epoxybutane was added at such a rate to maintain gentle 
reflux After adding all the 1,2-epoxybutane, the pot temperature was raised to 115= C to complete the reaction as 
Indicated by no further refluxing. The reaction was cooled to approximately 70= C and 350 cm3 of Dowex hydrogen 
ion exchange resin was added to the reaction with stirring. After stirring approximately 45 minutes^ the reaction was 
filtered through a medium porosity sintered glass Buchner filter funnel with the aid of vacuum to afford 2682 g of the 
title compound as a golden oil: molecular weight approximately 1500, hydroxyl number = 36. 

Example 2 

Preparation of N-Polyisobutvlenvl Ethylene Diamine 

r00471 A 1 -liter, 3-neck round bottom flask was charged with 150 g of polyisobutylene, average molecular weight 
approximately 950, and 160 ml of carbon tetrachloride and fitted with a chilled water condenser gas d-spersion tube 
and mechanical stirrer. The mixture was cooled to between 0-5°C with an ice-salt bath and 8. 1 g (0.23 moles) of chlorine 
qas introduced via the gas dispersion tube at a rate of approximately 250 ml per minute with vigorous stirring. After 
adding the chlorine, the reaction was degassed with a nitrogen stream for 10 minutes and then stripped ,n-vacuo to 
afford 158 2 g of polybutene chloride containing 4.5 wt % chlorine. 

[0048] A 250-ml, single-neck round bottom flask was charged with 75 g polybutene chloride (containing 0.96 moles 
of chlorine), 5 ml of xylenes, 21 ml of n-butanol and 26.6 ml (0.397 moles) of ethylenediamme. This flask was itted 
with a Dean Stark distillation head, magnetic stir bar and the reaction mixture heated to 1 00°C over approximately 20 
minutes with vigourous stirring under a nitrogen atmosphere. The pot temperature was then raised o 50 C an 
allowed to reflux for 30 minutes. The pot temperature was then raised to 160' C and 21 ml of dist late (bp 130 C) 
collected. The reaction was cooled to room temperature and transferred to a separatory funnel with the aid of toluene 
and washed with water until the water washings were neutral (pH paper). The use of n-butanol was required during 
washing to aid in decreasing emulsion formation. The organic layer was then dried over anhydrous potassium carbon- 
ate, filtered and stripped in-vacuoto afford 70.8 g of the title compound as a golden oil containing 1 .71 A basic nitrogen 
and 1.77% total nitrogen. 

Example 3 

[0049] A method for determining whether or not a fuel additive is prone to causing ORI is to determine the residue 
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it leaves behind in the thermal gravimetric analysis (TGA) experiment. In the TGA experiment, those additives which 
show less residue after being heated in an air atmosphere tend to be less prone to causing ORI. 
[0050] The TGA procedure employed Du Pont 951 TGA instrumentation coupled with a microcomputer for data 
analysis. Samples of the fuel additives (Approximately 25 milligrams) were heated isothermally at 300° C under air 
flowing at 60 cubic centimeters per minute. The weight of the sample was monitored as a function of time. Incremental 
weight loss is considered to be a first order process. Kinetic data, i.e., rate constants and half-lives, were readily 
determined from the accumulated TGA data. The half -life measured by this procedure represents the time it takes for 
half of the additive to decompose. Half-life data for a fuel additive correlates to the likelihood that that additive will 
contribute to ORI. Lower half-lives represent a more easily decomposable product - one which will not as likely accu- 
mulate and form deposits in the combustion chamber. 

[0051] The compositions tested contained varying ratios of a dodecylphenyl poly(oxyalkylene) alcohol ("A") (prepared 
in a manner similar to that of Example 1 ) having an average molecular weight of approximately 1 500 and a polyisobute- 
nyf ethylene diamine ("B") (prepared in a manner similar to that of Example 2) having an average molecular weight of 
approximately 1500. 

[0052] The weight loss of the compositions are shown in Table I below: 

TABLE I 



20 


Sample 


Weight Loss (%) After 4 Min. 


Weight Loss (%) After 30 Min. 


Calculated Weight Loss Without 
Any Synergism Present (After 30 

Min.) 




100% B 


17 


37 






1 00% A 


99 


99 






50% A/50% B 


30 


92 


68 


25 


25%B/75%A 


94 


98 


83.5 




10%B/90%A 


99 


99 


92.8 
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The above data establishes that the compositions of the instant invention synergetically provide for a reduction in those 
deposits which have been correlated to ORI. 



Claims 
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Claims for the following Contracting States : BE, DE, FR, GB, IT, NL, SE 

1. An unleaded fuel composition comprising hydrocarbons boiling in the gasoline range and (a) from 0.001% by 
weight to 1 .0% by weight of a hydrocarbyl-substituted amine or polyamine having an average molecular weight of 
750 to 1 0,000 and also having at least one basic nitrogen atom, and (b) a hydrocarbyl-terminated poly(oxyalkylene) 
monool having an average molecular weight from 900 to 5000 wherein said oxyalkylene group of the hydrocarbyl- 
terminated poly(oxyalkylene) monool is a C 2 to C 5 oxyalkylene group and the hydrocarbyl group of said hydrocar- 
byl-terminated poly(oxyalkylene) monool is a C 7 to C 30 alkylphenyl group and wherein the weight percent of hy- 
drocarbyl-terminated poly(oxyalkylene) monool in the fuel composition ranges from 0.01 to 100 times the amount 
of hydrocarbyl-substituted amine or polyamine. 

2. An unleaded fuel composition as defined in claim 1 wherein said hydrocarbyl-substituted amine or polyamine is a 
hydrocarbyl-substituted polyamine. 

3. An unleaded fuel composition as defined in claim 2 wherein said hydrocarbyl-substituted polyamine is derived 
from a polyamine having from 2 to 1 2 amine nitrogen atoms and 2 to 40 carbon atoms and has a carbon-to-nitrogen 
ratio of from 1:1 to 10:1 . 



55 



4. An unleaded fuel composition as defined in claim 3 wherein the polyamine is a polyalkylene polyamine having 
from 2 to 12 amine nitrogen atoms and from 2 to 24 carbon atoms. 

5. An unleaded fuel composition as defined in claim 4 wherein the polyalkylene polyamine is ethylene diamine. 
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6. An unleaded fuel composition as defined in claim 1 wherein the oxyalkylene group of the hydrocarbyl-terminated 
poly(oxyalkylene) monool is a C 3 -C 4 oxyalkylene group. 

7. An unleaded fuel composition as defined in claim 6 wherein the oxyalkylene group of the hydrocarbyl-terminated 
5 poly(oxyalkylene) monool is a C 3 oxypropylene group. 

8. An unleaded fuel composition as defined in claim 6 wherein the oxyalkylene group of the hydrocarbyl-terminated 
poly(oxyalkylene) monool is a C 4 oxybutylene group. 

10 9. A method of reducing the ORI of an unleaded fuel composition containing a hydrocarbyl-substituted amine or 
polyamine which comprises adding a hydrocarbyl-terminated poly(oxyalkylene) monool having a molecular weight 
of from 900 to 5,000 wherein said oxyalkylene group of the poly(oxyalkylene) monool is a C 2 to C 5 oxyalkylene 
group and the hydrocarbyl group of said hydrocarbyl poly(oxyalkylene) monool is a C 7 to C 30 alkylphenyl group 
and wherein the weight percent of hydrocarbyl-terminated poly(oxyalkylene) monool in the fuel composition ranges 

15 from 0.01 to 100 times the amount of hydrocarbyl-substituted amine or polyamine. 

10. A method as defined in Claim 9 wherein the oxyalkylene group of the hydrocarbyl-terminated poly(oxyalkylene) 
monool is a C 3 -C 4 oxyalkylene group. 

20 

Claims for the following Contracting States : AT, CH, LI, LU 

1. An unleaded fuel composition comprising hydrocarbons boiling in the gasoline range and (a) from 0.001% by 
weight to 1 .0% by weight of a hydrocarbyl-substituted amine or polyamine having an average molecular weight of 

25 750 to 1 0,000 and also having at least one basic nitrogen atom, and (b) a hydrocarbyl-terminated poly(oxyalky lene) 

monool having an average molecular weight from 500 to 5000 wherein said oxyalkylene group of the hydrocarbyl- 
terminated poly (oxyalkylene) monool is a C 2 to C 5 oxyalkylene group and the hydrocarbyl group of said hydrocar- 
byl-terminated poly(oxyalkylene) monool is a C 7 to C 30 alkylphenyl group and wherein the weight percent of hy- 
drocarbyl-terminated poly (oxyalkylene) monool in the fuel composition ranges from 0.01 to 100 times the amount 

so of hydrocarbyl-substituted amine or polyamine. 

2. An unleaded fuel composition as defined in claim 1 wherein said hydrocarbyl-substituted amine or polyamine is a 
hydrocarbyl-substituted polyamine. 

35 3. An unleaded fuel composition as defined in claim 2 wherein said hydrocarbyl-substituted polyamine is derived 
from a polyamine having from 2 to 1 2 amine nitrogen atoms and 2 to 40 carbon atoms and has a carbon-to-nitrogen 
ratio of from 1:1 to 1 0: 1 . 

4. An unleaded fuel composition as defined in claim 3 wherein the polyamine is a polyafkylene polyamine having 
40 from 2 to 1 2 amine nitrogen atoms and from 2 to 24 carbon atoms. 

5. An unleaded fuel composition as defined in claim 4 wherein the polyalkylene polyamine is ethylene diamine. 

6. An unleaded fuel composition as defined in claim 1 wherein the hydrocarbyl-terminated poly(oxyalkylene) monool 
45 has an average molecular weight of from 900 to 1 ,500. 

7. An unleaded fuel composition as defined in claim 1 wherein the oxyalkylene group of the hydrocarbyl-terminated 
poly(oxyalkylene) monool is a C 3 -C 4 oxyalkylene group. 

50 8. An unleaded fuel composition as defined in claim 7 wherein the oxyalkylene group of the hydrocarbyl-terminated 
poly(oxyalkylene) monool is a C 3 oxypropylene group. 

9. An unleaded fuel composition as defined in claim 7 wherein the oxyalkylene group of the hydrocarbyl-terminated 
poly(oxyalkylene) monool is a C 4 oxybutylene group. 

55 

10. A method of reducing the ORI of an unleaded fuel composition containing a hydrocarbyl-substituted amine or 
polyamine which comprises adding a hydrocarbyl-terminated poly(oxyalkylene) monool having a molecular weight 
of from 500 to 5,000 wherein said oxyalkylene group of the poly(oxyalkylene) monool is a C 2 to C 5 oxyalkylene 



8 



EP 0 452 328 B2 

group and the hydrocarbyl group of said hydrocarbyl poly(oxyalkylene) monool is a C 7 to C 30 alkylphenyl group 
and wherein the weight percent of hydrocarbyl-terminated poiy(oxyalkylene) monool in the fuel composition ranges 
from 0.01 to 100 times the amount of hydrocarbyl-substituted amine or polyamine. 

5 11. A method as defined in Claim 10 wherein the hydrocarbyl-terminated poly(oxyalkylene) monool has an average 
molecular weight of from 900 to 1 ,500. 

12. A method as defined in Claim 10 wherein the oxyalkylene group of the hydrocarbyl-terminated poly(oxyalkylene) 
monool is a C 3 -C 4 oxyalkylene group. 

10 

Patentanspruche 

15 Patentanspruche fur folgende Vertragsstaaten : BE, DE, FR, GB, IT, NL, SE 

1. Bleifreie Brennstoffzusammensetzung, enthaltend im Benzinbereich siedende Kohlenwasserstoffe und (a) 0,001 
bis 1,0 Gew.% Hydrocarbyl-substituiertes Amin oder -Polyamin mit einem durchschnittlichen Moleku large wicht 
von 750 bis 1 0.000 und auch mit mindestens einem basischen Stickstoffatom, und (b) ein Hydrocarbyl-terminiertes 

20 Poly(oxyalkylen)-monool mit einem durchschnittlichen Molekulargewicht von 900 bis 5.000, worin der Oxyalkylen- 

Rest des Hydrocarbyl-terminierten Poly(oxyalkylen)monools ein C 2 bis C 5 -Oxyalkylen-Rest ist und der Hydrocar- 
byl-Rest des Hydrocarbylterminierten Poly(oxyalkylen)monools ein C 7 - bis C 30 -Alkylphenyl-Rest ist und worin das 
prozentuale Gewicht des Hydrocarbyl-terminierten Poly(oxyalkylen)monools in der Brennstoffzusammensetzung 
im Bereich der 0,01 bis 100-fachen Menge des Hydrocarbyl-substituierten Amins oder -Polyamins liegt. 

25 

2. Bleifreie Brennstoffzusammensetzung nach Anspruch 1 , worin das Hydrocarbylsubstituierte Amin oder -Polyamin 
ein Hydrocarbyl-substituiertes Polyamin ist. 

3. Bleifreie Brennstoffzusammensetzung nach Anspruch 2, worin das Hydrocarbyl-substituierte Polyamin von einem 
30 Polyamin stammt, das 2 bis 12 Amin-Stickstoffatome und 2 bis 40 C-Atome und ein Kohlenstoff-zu-Stickstoff- 

Verhaltnis von 1:1 bis 10:1 aufweist. 

4. Bleifreie Brennstoffzusammensetzung nach Anspruch 3, worin das Polyamin ein Polyalkylenpolyamin mit 2 bis 12 
Amin-Stickstoffatomen und 2 bis 24 C-Atomen ist. 

35 

5. Bleifreie Brennstoffzusammensetzung nach Anspruch 4, worin das Pulyalkylenpolyamin Ethylendiamin ist. 

6. Bleifreie Brennstuffzusammensetzung nach Anspruch 1 , worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten 
Poly(oxyalkylen)monoofs ein C 3 -C 4 -Oxyalkylen-Rest ist. 

40 

7. Bleifreie Brennstoffzusammensetzung nach Anspruch 6, worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten 
Poly(oxyalkylen)monools ein C 3 -Oxypropylen-Rest ist. 

8. Bleifreie Brennstoffzusammensetzung nach Anspruch 6, worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten 
45 Poly(oxyalkylen)monools ein C 4 -Oxybutylen-Rest ist. 

9. Verfahren zur ORI-Reduzierung einer ein Hydrocarbyl-substituiertes Amin oder -Polyamin enthaltenden bleifreien 
Brennstoffzusammensetzung, welches das Zusetzen eines Hydrocarbyl-terminierten Poly(oxyalkylen)monools mit 
einem Molekulargewicht von 900 bis 5.000 umfaBt, worin der Oxyalkylen-Rest des Poly(oxyalkylen)monools ein 

50 c 2 bis C 5 -Oxyalkylen-Restist und der Hydrocarbyl -Rest des Hydrocarbylpoly(oxyalkylen)monools ein C 7 - bis C 30 - 

Alkylphenyl-Rest ist und worin das prozentuale Gewicht des Hydrocarbyl-terminierten Poly(oxyalkylen)monools 
in der Brennstoffzusammensetzung im Bereich der 0,01 bis 100-fachen Menge des Hydrocarbyl-substituierten 
Amins oder -Polyamins liegt. 

55 10. Verfahren nach Anspruch 9, worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten Poly(oxyalkylen)monools 
ein C 3 -C 4 -Oxyalkylen-Rest ist. 
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Patentanspruche f Or folgende Vertragsstaaten : AT, CH, LI, LU 

1. Bleifreie Brennstoffzusammensetzung, enthaltend im Benzinbereich siedende Kohlenwasserstoffe und (a) 0,001 
bis 1,0 Gew.% Hydrocarbyl-substituiertes Amin oder -Polyamin mit einem durchschnittlichen Molekulargewicht 

5 von 750 bis 1 0.000 und auch mit mindestens einem basischen Stickstoffatom, und (b) ein Hydrocarbyl-terminiertes 

Poly(oxyalkylen)-monool mit einem durchschnittlichen Molekulargewicht von 500 bis 5.000, worin der Oxyalkylen- 
Rest des Hydrocarbyl-terminierten Poly(oxyalkylen)monools ein C 2 bis C 5 -Oxyalkylen-Rest ist und der Hydrocar- 
byl-Rest des Hydrocarbyl-terminierten Poly(oxyalkylen)monools ein C 7 - bis C 30 -Alkylphenyl-Rest ist und worin 
das prozentuale Gewicht des Hydrocarbyl-terminierten Poly(oxyalkylen)monools in der Brennstoffzusammsnset- 

10 zung im Bereich der 0,01 bis 100-fachen Menge des Hydrocarbyl-substituierten Amins oder -Polyamins liegt. 

2. Bleifreie Brennstoffzusammensetzung nach Anspruch 1 , worin das Hydrocarbyl-substituierte Amin oder -Polyamin 
ein Hydrocarbyl-substituiertes Polyamin ist. 

15 3. Bleifreie Brennstoffzusammensetzung nach Anspruch 2, worin das Hydrocarbyl-substituierte Polyamin von einem 
Polyamin stammt, das 2 bis 12 Am in -Stickstoffatom e und 2 bis 40 C-Atome und ein Kohlenstoff-zu-Stickstoff- 
Verhaltnis von 1:1 bis 10:1 aufweist. 

4. Bleifreie Brennstoffzusammensetzung nach Anspruch 3, worin das Polyamin ein Polyalkylenpolyamin mit 2 bis 1 2 
20 Amin-Stickstoffatomen und 2 bis 24 C-Atomen ist. 

5. Bleifreie Brennstoffzusammensetzung nach Anspruch 4, worin das Polyalkylenpolyamin Ethylendiamin ist. 

6. Bleifreie Brennstoffzusammensetzung nach Anspruch 1 , worin das Hydrocarbyl-terminierte Poly(oxyalkylen)mo- 
25 nool eine durchschnittliches Molekulargewicht von 900 bis 1500 hat. 

7. Bleifreie Brennstoffzusammensetzung nach Anspruch 1 , worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten 
Poly(oxyaikylen)monools ein C 3 -C 4 -Oxyalkylen-Rest ist. 

30 8. Bleifreie Brennstoffzusammensetzung nach Anspruch 7, worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten 
Poly(oxyalkylen)monools ein C 3 -Oxypropylen-Rest ist. 

9. Bleifreie Brennstoffzusammensetzung nach Anspruch 7, worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten 
Poly(oxyalkylen)monools ein C 4 -Oxybutylen-Rest ist. 

35 

10. Verfahren zur ORI-Reduzierung einer ein Hydrocarbyl-substituiertes Amin oder-Polyamin enthaltenden bleifreien 
Brennstoffzusammensetzung, welches das Zusetzen eines Hydrocarbyl-terminierten Poly(oxyalkylen)monools mit 
einem Molekulargewicht von 500 bis 5,000 umfaBt, worin der Oxyalkylen-Rest des Poly(oxyalkylen)menools ein 
C 2 bis C 5 -Oxyalkylen-Rest ist und der Hydrocarbyl-Rest des Hydrocarbylpoly(oxyalkylen)monools ein C r bis C 30 - 

40 Alkylphenyl-Rest ist und worin das prozentuale Gewicht des Hydrocarbyl-terminierten Poly(oxyalkylen)monools 

in der Brennstoffzusammensetzung im Bereich der 0,01 bis 100-fachen Menge des Hydrocarbyl-substituierten 
Amins oder -Polyamins liegt. 

11. Verfahren nach Anspruch 10, worin das Hydrocarbyl-terminierte Poly(oxyalkylen)monool eine durchschnittliches 
45 Molekulargewicht von 900 bis 1 500 hat. 

12. Verfahren nach Anspruch 10, worin der Oxyalkylen-Rest des Hydrocarbyl-terminierten Poly(oxyalkylen)monoo!s 
ein C 3 -C 4 -Oxyalkylen-Rest ist. 

so 

R even di cat ions 

Revendications pour les Etats contractants suivants : BE, DE, FR, GB, IT, NL, SE 

55 

1. Composition de carburant sans plomb, comprenant des hydrocarbures bouiilant dans la plage de I'essence et (a) 
0,001 % en poids a 1,0 % en poids d'une amine ou d'une polyamine a substituant hydrocarbyle ayant un poids 
moleculaire moyen de 750 a 1 0 000 et ayant aussi au moins un atome d'azote basique, et (b) un poly(oxyalkylene) 
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mono-ol a terminaison hydrocarbyle ayant un poids moleculaire moyen de 900 a 5000, le groupe oxyalkyiene du 
poly(oxyalkylene)mono-ol a terminaison hydrocarbyle etant un groupe oxyalkyiene en C 2 & C 5 et le groupe hydro- 
carbyle dudit poly(oxyalkylene)mono-ol a terminaison hydrocarbyle etant un groupe alkylphenyle en C 7 a C 30 et 
le pourcentage en poids du poiy(oxyalkylene)mono-ol a terminaison hydrocarbyle dans la composition de carburant 
se situant dans la plage de 0,01 a 100 fois la quantite d'amine ou de polyamine a substituant hydrocarbyle. 

2. Composition de carburant sans plomb suivant la revendication 1 , dans laquelle ladite amine ou polyamine a subs- 
tituant hydrocarbyle est une polyamine a substituant hydrocarbyle. 

3. Composition de carburant sans plomb suivant la revendication 2, dans laquelle ladite polyamine a substituant 
hydrocarbyle est derivee d'une polyamine ayant 2 a 12 atomes d'azote d'amine et 2 a 40 atomes de carbone et a 
un rapport carbone-a-azote de 1:1 a 10:1. 

4. Composition de carburant sans plomb suivant la revendication 3, dans laquelle la polyamine est une polyalkyle- 
nepolyamine ayant 2 a 1 2 atomes d'azote d'amine et 2 a 24 atomes de carbone. 

5. Composition de carburant sans plomb suivant la revendication 4, dans laquelle la polyalkylene-polyamine est 
I'ethylene-diamine. 

6. Composition de carburant sans plomb suivant la revendication 1, dans laquelle le groupe oxyalkyiene du poly 
(oxyalkylene)mono-ol a terminaison hydrocarbyle est un groupe oxyalkyiene en C 3 ou C 4 . 

7. Composition de carburant sans plomb suivant la revendication 6, dans laquelle le groupe oxyalkyiene du poly 
(oxyalkylene)mono-ol a terminaison hydrocarbyle est un groupe oxypropylene en C 3 . 

8. Composition de carburant sans plomb suivant la revendication 6, dans laquelle le groupe oxyalkyiene du poly 
(oxyalkylene)mono-ol a terminaison hydrocarbyle est un groupe oxybutylene en C 4 . 

9. Procede pour reduire ('augmentation de I'exigence en octane d'une composition de carburant sans plomb conte- 
nant une amine ou polyamine a substituant hydrocarbyle, qui consiste a ajouter un poly(oxyalkylene)mono-ol a 
terminaison hydrocarbyle ayant un poids moleculaire de 900 a 5000, ledit groupe oxyalkyiene du poly (oxyalkyiene) 
mono-ol etant un groupe oxyalkyiene en C 2 a C 5 et le groupe hydrocarbyle de I'hydrocarbyl-poly (oxyalkyiene) 
mono-ol etant un groupe alkylphenyle en C 7 a C 30 , et le pourcentage en poids du poly(oxyalkylene)mono-ol a 
terminaison hydrocarbyle dans la composition de carburant etant compris dans la plage de 0,01 a 100 fois la 
quantite d'amine ou de polyamine a substituant hydrocarbyle. 

10. Procede suivant la revendication 9, dans lequel le groupe oxyalkyiene du poly(oxyalkylene)mono-ol a terminaison 
hydrocarbyle est un groupe oxyalkyiene en C 3 ou C 4 . 

Revendications pour les Etats contractants suivants : AT, CH, LI, LU 

1. Composition de carburant sans plomb, comprenant des hydrocarbures bouillant dans la plage de I'essence et (a) 
0,001 % en poids a 1,0 % en poids d'une amine ou d'une polyamine a substituant hydrocarbyle ayant un poids 
moleculaire moyen de 750 a 10 000 et ayant aussi au moins un atome d'azote basique, et (b) un poly(oxyalkylene) 
mono-ol a terminaison hydrocarbyle ayant un poids moleculaire moyen de 500 a 5000, le groupe oxyalkyiene du 
poly(oxyalkylene)mono-ol a terminaison hydrocarbyle etant un groupe oxyalkyiene en C 2 a C 5 et le groupe hydro- 
carbyle dudit poly(oxyalkylene)mono-ol a terminaison hydrocarbyle etant un groupe alkylphenyle en C 7 a C 30 et 
le pourcentage en poids du poly(oxyalkylene)mono-ol a terminaison hydrocarbyle dans la composition de carburant 
se situant dans la plage de 0,01 a 100 fois la quantite d'amine ou de polyamine a substituant hydrocarbyle. 

2. Composition de carburant sans plomb suivant la revendication 1 , dans laquelle ladite amine ou polyamine a subs- 
tituant hydrocarbyle est une polyamine a substituant hydrocarbyle. 

3. Composition de carburant sans plomb suivant la revendication 2, dans laquelle ladite polyamine a substituant 
hydrocarbyle est derivee d'une polyamine ayant 2 a 12 atomes d'azote d'amine et 2 a 40 atomes de carbone et a 
un rapport carbone-a-azote de 1:1 a 10:1. 
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Composition de carburant sans plomb suivant la revendication 3, dans laquelle la polyamine est une polyalkyle- 
nepolyamine ayant 2 a 12 atomes d'azote d'amine et 2 a 24 atomes de carbone. 

Composition de carburant sans plomb suivant la revendication 4, dans laquelle la polyalkylene-polyamine est 
r§thylene-diamine. 

Composition de carburant sans plomb suivant la revendication 1, dans laquelle le poly(oxyalkylene)mono-ol a 
terminaison hydrocarbyle a un poids moleculaire moyen de 900 a 1500. 

Composition de carburant sans plomb suivant la revendication 1, dans laquelle le groupe oxyalkylene du poly 
(oxyalkylene)mono-ol a terminaison hydrocarbyle est un groupe oxyalkylene en C 3 ou C 4 . 

Composition de carburant sans plomb suivant la revendication 7, dans laquelle le groupe oxyalkylene du poly 
(oxyalkylene)mono-ol a terminaison hydrocarbyle est un groupe oxypropylene en C 3 . 

Composition de carburant sans plomb suivant la revendication 7, dans laquelle le groupe oxyalkylene du poly 
(oxyalkylene)mono-ol a terminaison hydrocarbyle est un groupe oxybutylene en C 4 . 

0. Procede pour reduire I'augmentation de ['exigence en octane d'une composition de carburant sans plomb cove- 
nant une amine ou polyamine a substituant hydrocarbyle, qui consiste a ajouter un poly(oxyalkylene)mono-ol a 
terminaison hydrocarbyle ayant un poids moleculaire de 500 a 5000, ledit groupe oxyalkylene du poly(oxyalkylene) 
mono-ol etant un groupe oxyalkylene en C 2 a C 5 et le groupe hydrocarbyle de I'hydrocarby I -poly (oxyalkylene) 
mono-ol etant un groupe alkylphenyle en C 7 a C 30 , et le pourcentage en poids du poly(oxyalkylene)mono-ol a 
terminaison hydrocarbyle dans la composition de carburant etant compris dans la plage de 0,01 a 100 fois la 
quantite d'amine ou de polyamine a substituant hydrocarbyle. 

1. Procede suivant la revendication 10, dans lequel le poly(oxyalkylene) mono-ol a terminaison hydrocarbyle a un 
poids moleculaire moyen de 900 a 1500. 

2. Procede suivant la revendication 1 0, dans lequel le groupe oxyalkylene du poly(oxyalkyiene)mono-ol a terminaison 
hydrocarbyle est un groupe oxyalkylene en C 3 ou C 4 . 



